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cated	 deliveries	with	 either	 a	 postpartum	haemorrhage	 or	 non-	vigorous	 infant	 all	
showed	statistically	significant	improvement	(p < .001)	over	time	using	a	Chi-	squared	
test	for	trend	with	a	mean	increase	of	41%	across	all	indicators.
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India,	2014).	Available	evidence	 suggests	 that	 the	quality	 improve-
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eral	 nurse	 midwife	 (GNM)	 clinical	 skill	 and	 management	 practices	
during	 birth.	 To	 accomplish	 this,	 PRONTO	 International	 (PRONTO)	
partnered	with	CARE	India	to	integrate	simulation,	team	training	and	
postevent	debriefing	after	 live	births	 into	 the	nurse-	mentoring	pro-
gramme.	Postevent	debriefing,	 is	 understood	 to	be	an	effective	 as-
pect	of	clinical	education,	quality	improvement	and	systems	learning	
(Agency	 for	 Healthcare	 Research	 and	Quality,	 2016)	 as	 it	 provides	
a	 space	 for	 self-	reflection	 by	 providers	 including	 their	 role	 and	 be-





To	 our	 knowledge,	 no	 studies	 in	 Bihar	 have	 been	 conducted	
measuring	 changes	 in	 clinical	 knowledge	 and	 skill	 using	 data	 from	
postevent	debriefs	after	 live	births.	Knowledge	and	skill	 indicators	
from	postevent	debriefs	of	live	births	were	collected	using	a	mobile	
Application	 (App)	 as	 part	 of	 the	 nurse-	mentoring	 programme.	 The	
mobile	App	was	designed	as	a	 job	aid	to	 lead	guided	debriefs	with	
clinical	site	staff	based	on	observations	recorded	during	live	births.	






et	al.,	 2015).	Additionally,	 studies	 evaluating	programme	outcomes	
of	community	health	workers	in	low-	resource	settings	have	provided	
some	evidence	that	mobile	tools	can	help	to	improve	the	quality	of	

































During	 implementation	of	 the	 four	 phases,	 120	nurse	midwife	
mentors	(NMMs)	worked	in	pairs	spending	1	week	per	month	at	each	
of	their	four	assigned	facilities,	constituting	eight	total	weeks	of	on-	
site	 mentorship	 per	 PHC	 state	 wide.	 On-	site	 mentoring	 included	
an	8-	week	curriculum.	The	activities	and	 inputs	of	 this	curriculum	
included	 simulation	 training,	 teamwork	 training,	 skills	building	and	













shooting	prior	 to	 launch	 in	 addition	 to	practical	 training	on	poste-









(Qualtrics	 in	Phase	2	 and	ODK	 in	Phases	3–4)	was	 included.	Data	
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from	Phase	1	were	excluded	as	some	NMMs	reported	that	the	paper-	
based	format	was	confusing	and	difficult	to	understand.
The	NMMs	were	 instructed	 to	complete	 the	prompted	ques-
tions	in	the	mobile	App	for	every	live	birth	they	witnessed	during	
their	 time	at	a	 facility.	The	NMMs	completed	 the	 form	either	as	
they	 were	 observing	 the	 birth	 or	 immediately	 afterwards.	 The	
mobile	 App	 consisted	 of	 questions	 focused	 around	 three	 main	
themes,	 “What	 went	 well?”,	 “What	 needed	 improvement?”	 and	
“What	 can	 be	 done	 differently	 next	 time?”.	 The	 responses	 to	
“What	went	well?”	stratified	by	different	birth	scenarios	based	on	
complications	were	used	as	the	outcome	for	our	study	and	served	
as	 an	 indication	 of	 changes	 in	 the	 quality	 of	ANM/GNM	clinical	
skill	and	knowledge	over	time	during	the	mentoring	intervention.	




quired	best	practices	 for	 each	normal	birth	 (i.e.	 10	 International	
Units	of	Oxytocin	administered	postdelivery,	controlled	cord	trac-
tion	performed,	uterine	tone	assessed,	infant	dried	and	stimulated	
immediately,	 infant	 placed	 on	 abdomen,	 delayed	 cord	 clamping	
performed,	 breastfeeding	 initiated,	 uterine	 massage	 conducted,	
blood	 pressure	 taken	 and	 reported,	 pulse	 taken	 and	 reported,	
and	 family	 planning	 offered	 and	 performed).	 Additionally,	 Team	
STEPPSTM	 teamwork	and	communication	 techniques	were	 intro-
duced	through	the	intervention	and	measured	through	questions	
on	 the	 mobile	 App	 (i.e.	 think-	out-	loud	 (transparent-	 thinking),	
SBAR,	 check	 back,	 call	 out,	 mother	 spoken	 to	 directly,	 mother	
spoken	to	kindly,	call	for	help,	help	arrived	and	transfer	plans	ini-







servation	 of	 how	 the	mentored	 providers	 performed	 during	 the	
observed	birth.	A	response	to	each	question	was	required	to	move	
on	to	the	next	question	and	there	was	also	an	option	to	mark	“Not	
applicable”	 if	 a	 question	was	 not	 relevant	 in	 a	 specific	 case	 and	
“Don’t	know.”	These	responses	were	excluded	from	the	analysis.
The	mobile	 App	 asked	 if	 a	 complication	 occurred	 during	 the	
observed	birth	and	if	so	a	series	of	topic-	specific	questions	were	
then	generated	to	supplement	those	that	appeared	for	every	birth	
around	 the	 additional	 agreed	 on	 evidence-	based	 practices.	 The	
four	complication	types	that	generated	follow-	up	questions	in	the	
mobile	App	were	 postpartum	haemorrhage,	 non-	vigorous	 infant,	
pre-	eclampsia	 and	 preterm	 birth.	 Postpartum	 haemorrhage	 was	
defined	 as	 abnormal	 blood	 loss	 estimated	 above	 500	ml.	 A	 non-	










labour	 before	 delivery,	 identified	 as	 preterm	 baby,	 IV	 placed,	
steroids	 given,	 tocolytics	 given),	 non-	vigorous	 infant	 (immediate	
newborn	care	provided,	identification	of	non-	vigorous	infant,	iden-








still	 instructed	 to	 answer	 the	mobile	App	questions	 based	on	 their	
opinion	of	how	the	“mentees”	performed	or	would	have	performed,	






birth	 they	had	 just	observed	based	on	 the	data	 they	had	entered.	
The	feedback	guide	was	designed	to	aid	the	NMMs	in	facilitating	a	
debrief	with	the	participating	providers.












Data	 collected	 using	 the	 Qualtrics	 offline	mobile	 App	 in	 the	
second	 phase	 and	 the	 ODK	mobile	 App	 in	 the	 third	 and	 fourth	
phases	were	exported	into	MS	Excel	(https://products.office.com/





edge	 and	 skill	 evidence-	based	 clinical	 indicators	 practiced	 during	 live	
births	during	each	month	of	the	mentoring	intervention	and	measured	
changes	over	 time	using	the	Chi-	squared	test	 for	 trend	and	stratified	
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by	complication	 type	 for	 indicators	only	 indicated	 for	 specific	 clinical	
events.
2.4 | Ethics
The	 Institutional	 Review	 Board	 committee	 of	 the	 Indian	 Institute	
of	Health	Management	Research	 in	 Jaipur	 and	 the	Committee	 for	








having	a	non-	vigorous	 infant	was	 the	most	 common	 type	of	 com-
plication	which	 occurred	 in	 7%	of	 births,	 followed	 by	 postpartum	
haemorrhage	in	6%	of	births,	preterm	birth	in	2%	and	pre-	eclampsia	
in	 1%.	 “Other”	 complications	 including,	 for	 example,	 low	 birth	
weight,	cervical	and	perineal	tears,	breech	presentation,	still-	birth,	
retained	placenta	and	multiple	births	were	recorded	in	6%	of	births.	
Additionally,	 236	 births	 had	 two	 or	 more	 complications	 recorded	
which	accounted	 for	 roughly	one	of	every	 five	 complicated	births	
(or	1	of	every	20	births	overall).	The	most	commonly	recorded	dual	
complication	 was	 a	 non-	vigorous	 infant	 and	 meconium	 present	





with	 the	 delivery.	 Their	 level	 of	 participation	 was	 assessed	 on	 a	
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1,303 1,364 2,256 4,923




20%	(260) 31%	(418) 18%	(410) 22%	(1088)
Postpartum	
haemorrhage
5%	(70) 11%	(156) 4%	(87) 6%	(313)
Non-	vigorous	infant 7%	(93) 9%	(129) 5%	(108) 7%	(330)
Meconium	present 6%	(74) 7%	(89) 3%	(73) 5%	(236)
Preterm	birth 2%	(26) 2%	(23) 2%	(41) 2%	(90)
Pre-	eclampsia 0%	(5) 1%	(10) 0%	(10) 1%	(25)











characteristics	 including	 the	mobile	App	being	easy	 to	use,	offline	
and	contributing	to	debriefs.	Two	NMMs	stated:
“It’s easy, quick and helps us cover all that we need to [in 
the] debrief.”















“Sometimes we complete the App before debrief and 
sometimes we are unable to do so because of other work 
and delivery load.”
“Though it is easy to use but not always possible to use 
immediately after delivery because of high delivery load 
in some facilities.”







“Sometimes the App doesn’t work properly.”










dicators	over	 time.	Other	 implementation	programmes	using	 skills	




Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 p- valuea
Supply	availability 20%	(111) 26%	(190) 32%	(260) 43%	(240) 49%	(270) 62%	(349) 63%	(318) 60%	(127) <.001
Personnel/staffing 35%	(192) 41%	(297) 41%	(338) 45%	(255) 64%	(356) 67%	(378) 69%	(349) 68%	(144) <.001
Team 
communication
17%	(92) 22%	(156) 25%	(204) 32%	(179) 50%	(278) 52%	(292) 56%	(282) 56%	(119) <.001
Cleanliness 19%	(105 22%	(162) 28%	(228) 42%	(238) 56%	(309) 62%	(349) 56%	(281) 50%	(105) <.001
Communication	with	
mother
44%	(245) 58%	(420) 61%	(501 73%	(411) 81%	(448) 81%	(460) 85%	(426) 82%	(173) <.001




44%	(241) 68%	(492) 71%	(588) 78%	(438) 88%	(487) 89%	(502) 88%	(445) 85%	(181) <.001
Immediate	newborn	
care	knowledge
30%	(166) 47%	(343) 54%	(443) 64%	(361) 73%	(401) 80%	(454) 84%	(423) 82%	(173) <.001
Immediate	new	born	
care	skills
24%	(134) 37%	(269) 45%	(370) 57%	(322) 66%	(366) 73%	(414) 79%	(400) 77%	(163) <.001
Vital	signs	taken 25%	(137) 42%	(306) 50%	(411) 63%	(353) 66%	(364) 77%	(436) 75%	(380) 75%	(158) <.001
Vital	signs	reported/
recorded
17%	(92) 26%	(186) 37%	(306) 54%	(302) 56%	(308) 72%	(408) 70%	(353) 68%	(145) <.001
aChi-	squared	test	of	trend.
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of	this	programme	is	the	integration	of	high-	fidelity	simulation	in	a	
nurse-	mentoring	 programme	 that	 included	 bedside	 mentoring.	 In	
this	analysis,	all	 indicators	monitored	for	what	“went	well”	showed	
a	statistically	significant	increase	from	the	first	month	of	the	nurse	
mentorship	programme	to	 the	 final	month.	With	 the	mobile	App’s	











tiveness	 of	 the	 nurse-	mentoring	 programme	 in	 improving	 quality	
of	 ANM/GNM	 clinical	 skill	 and	 knowledge	 during	 deliveries	 using	






Non- vigorous infant 
(n = 330) Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 p- valuea
Identification	of	
non-	vigorous	infant
24%	(9) 41%	(16) 49%	(29) 58%	(24) 73%	(27) 78%	(28) 74%	(42) 74%	(17) <.001
Identification	of	
asphyxia
13%	(5) 33%	(13) 37%	(22) 59%	(24) 62%	(23) 83%	(30) 68%	(39) 61%	(14) <.001
Identification	of	
meconium




16%	(6) 18%	(7) 19%	(11) 22%	(9) 27%	(10) 44%	(16) 40%	(23) 48%	(11) <.001
Suctioning	knowledge	
&	skills





rhage (n = 313) Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 p- valuea
Identification	of	
abnormal	bleeding
55%	(11) 52%	(22) 54%	(33) 78%	(38) 86%	(36) 75%	(33) 92%	(34) 94%	(15) <.001
IV	placed 65%	(13) 55%	(23) 71%	(44) 78%	(39) 81%	(34) 82%	(36) 76%	(28%) 100%	(16) <.001
20	IU	of	Oxytocin	added	
in	RL
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We	 also	 found	 that,	 communication	 with	 the	 mother	 during	




provement	may	be	 in	part	due	to	 the	use	of	a	 female	member	of	
the	provider	team	playing	the	role	of	the	patient	 in	the	simulated	
births	done	as	part	of	 the	mentorship	 training	at	 their	PHC.	This	
is	done	so	that	 the	mentees	and	mentors	have	an	opportunity	to	
intimately	experience	what	 it	 is	 like	to	be	a	patient	 in	the	facility.	





ported	 change	 in	 provider–patient	 interactions	 during	 observed	
births.	Findings	from	a	prospective	randomized	controlled	trial	 in	
six	United	Kingdom	hospitals	 and	 the	 Bristol	Medical	 Simulation	
Center	have	found	that	training	using	a	patient-	actor	may	be	better	
at	 improving	perception	of	safety	and	communication	 than	 train-
ing	 with	 a	 computerized	 manikin	 simulator	 (Crofts	 et	al.,	 2008).	






ing	a	better	understanding	 through	 the	programmatic	 curriculum	






supplies	 and	medications	 independently	 as	 there	 were	 asserted,	
yet	 unconfirmed,	 reports	 of	 increased	medication	 purchasing	 by	
community	members.
The	routine	monitoring	of	these	data	from	the	mobile	App	was	
also	 an	 effective	 method	 for	 data-	driven	 monthly	 programmatic	
feedback	 to	 the	NMMs	 themselves.	 The	 feedback	 enhanced	 their	
















This	 study	had	several	 limitations.	The	NMMs	did	not	complete	 the	
live	witness	debrief	tool	after	every	birth	for	which	they	were	present	
which	may	have	had	an	 impact	on	 the	 results	 in	 terms	of	 the	 rends	
over	time	for	the	“what	went	well?”	indicators	collected.	Due	to	this	













whenever	 connectivity	was	 restored	 it	 could	 push	 the	 data	 off	 the	
phone	into	a	web-	based	cloud.	Although	this	worked	nicely	during	a	






















App	 improves	debriefing	skill	and	 if	debriefing	 itself	has	a	positive	
impact	on	maternal	and	newborn	clinical	outcomes.
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